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1. PPftJEPT VAMf; Asbestos Dump
New Vernon Rd. Meyersville
Morris County, NJ

2. PROJECT REQUESTED BY; Mike Meill
Removal Action Branch

3. PATE REQUESTED! August 28, 1990

4. DATE OF PROJECT INITIATION; August 2, 1990

5. PROJECT ORGANIZATION AND RESPONSIBILITY.'

The following is a list of key project personnel and their
corresponding responsibilities!

Mike Neill, USEPA Project Director

Thomas 0' Neill, TAT II Overall Project Coordination
Sampling Operations QC

Anibal Diaz, TAT II Laboratory Coordination & QC
6. PROJECT DESCRIPTION i

A. Site

The Asbestos Dump site consists of four areas located in
Morris County New Jersey which together comprise a National
Priority List (NPL) site. One of these areas; the New Vernon
Road site is the focus of this sampling operation. A brief
history of this area follows.

The New Vernon Road site consists of approximately 30 acres
of land off New Vernon Road, in Meyersville, New Jersey. The
New Vernon Road site was operated as a corn and dairy cattle
farm from 1945-1980. During the late 1960's, asbestos refuse
consisting of loose asbestos fibers, broken asbestos tiles and
sidings was landfilled in two areas of the site. A small
depression in the westernmost section of the property was
filled first. Then, a larger depression in the middle of the
property was filled. Both areas were later graded and seeded.
The New Vernon Road site contains asbestos wastes in a small
landfill area in front of the private residence, in the r.ain
landfill area in the center of the property, along the dirt >
path that traverses north-south along the middle of the 2
property, and in the area of the shed located next to the
private residence. The thickness of the waste is not xnown. 0
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7. AIR SAMPLING PROCEDURES

A. Laboratory's

All samples will be submitted to a private laboratory, with
a 24 hour turnaround required. All laboratory QA/QC
requirements will be followed, as well as PCA analytical
methodology, i.e. field blank, lot blank requirements.
fl. Objective and Scope

The objective of thie project is to provide data pertaining
to the quantity of airborne asbestos fibers surrounding the
New Vernon Rd site. Samples will be taken at random locations
at the site. The air samples will be taken using a continuous
flow Gilian pump with a cellulose ester filter cassette.
Samples will be taken at approximate heights of 4 and 6 feet
above ground level, to approximate the breathing range of
adults and children. The total number of samples taken at the
site will be thirteen (13). The samples will consist of:
1. Airborne asbestos at (10) locations to be analyzed bvphase contrast microscopy (PCMJ. «-yzea cy

2. One (l) media sample.

3. Two (2) field blanks.

C. Data Usao*

The data will provide information as to the extent a^d t»n«>
of contamination in the immediate vicinity of St ho -se ird

1- ' P°tantial ̂ ^ to^the hilte'of tn'e
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D. Parameter Table

1. Air Samples;

J*mpl« sinptt Mtfi. $«npl« Holding i i f f l f t of
»in«»ter MtrU Na, Ktf. »f«o. Tti»

AttMftci Solid • PCN N/A N/A N/A 10CO- 12001 N/A

• The ictu«i rtcmber ufll to* battd î on iv<< lability.

E. Sqpplino Proctdurea:

Air sampling will be conducted by drawing air through a filter
at a rate of 2.5L/min. A sample volume 1000 - 1200 liters
will be required. A continuous flow Oilian air pump with a
cellulose ester filter cassette will be used. The filter
cassette will have a 0.8-1.2 urn pore size and a dianeter of
2 5 nun. Sampling procedures will follow NIOSH r-ethod 7400.

F. Sanole Containers;

filter cassettes will be placed upright in a rigid container
so that cassette cap is on the top and cassette base is en the
bottom. Cassettes will be packed to prevent jostling or
darr.ag?- Filter cassettes will be hand delivered , if possible
directly to the laboratory.
G. Sarr.ple LabejL;

Each sample will be accurately and completely identified.
All labels will be moisture resistant and able to withstand
field conditions. Sample containers will be labeled prior to
sample collection. The information on each label will include
the following, but is not limited to:

i. Date of collection
ii. Site name

iii. Sample identity/location
iv. Analysis requested

8. Soil Sampling Procedures,

A. Laboratory's

All samples will be submitted to a private laboratory with a
48 hr turnaround required. Laboratory QA/QC as well as PLM
methodology requirements will be used.
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B. Objective and Scope

The objective of this project is to provide data pertaining
to the quantity and types of asbestos in the matrices
surrounding the site. Samples of surface soil from the
driveway on the north side of the property will be collected,
along with shingle fragments fron various locations at the
site. The exact locations will be determined at the time of
the sampling. The total number of samples taken from the sire
will be nine (9). The samples will consist of:

1. Surface soil samples at 7 locations to be analyzed by PLM
methodology.
2. One (1} tile sample from the side of shed tl to be
analyzed by PLM methodology.
3. One (1) soil sample from a location off site (Edison).

C. Data Usage

The data will provide information as to the extent and rype
of contamination in the immediate vicinity of the site, and
hence if there is any potential threat to the residents.

D. parameter Table

1. Bulk Sanplqeji
Analy.
*tn. Siirplt Koltflflf Limit sf
Htf. P»ea. T'i*» 3>;»rt '.an va: J*f

AstMttat $ o t < d • PLM N/A it/A N/A i:co-i2C2i I/A
Smrgi*

Soil S o l ' d • PLM If/A N/A N/A 'COO-12001 N/A

Off-$ i t t solid • PLM N/A N/A N/A IDOO-120:1 N/A
Sou Meld
I One

• Tht »c:_il nutter will b« M»W upon tvtflibility.
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E. Sampling Procedures

All soil samples will be collected between 0-6 inch depth
using a trowel. The sample will then be transferred to a l
Qt "zip-loc" plastic bag. Bulk samples of shingles will be
placed directly in the bags. All samples will then be double
bagged.

P. Sample Containers

All sample containers will be Iqt "zip-loc" plastic bags, or
I-Cheat laboratory pre-cleaned glassware, as specified by the
EPA Sample Management Office Contract Lab Program.
C. Saaale Label;

Each sample will be accurately and completely identified.
All labels will be moisture resistant and able to withstand
field conditions. Sample containers will be labeled prior to
sample collection. The information on each label will include
the following, but is not limited to:

i. Date of collection
ii. Site name
iii. Sample identity/location
iv. Analysis requested

9. Sample Custody Procedures:

EPA Chain-of-Custody will be filled out and maintained
throughout the entire site activities as per TAT Standard
Operating Procedures (SOP) on sample handling, Sample
Container Contract specifications, and EPA Laboratories SOP.
The Chain-of-Custody form to be used lists the following
information:

i. Project name;
ii. Sample number;
iii. Number of sample containers;
iv. Description Of samples including specific

location of sample collection;
v. Identity of person collecting the sample;
vi. Date and time of sample collection;
vii. Date and tine of custody transfer to laboratory

(if the sample was collected by a person other
than laboratory personnel) ;

viii. Identity of person accepting custody (if the
sample was collected by a person other than the
laboratory personnel) ;

ix. Identity of laboratory performing the analysis.
10
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10. Documentation. Data Reductions, and Reporting;

Field data will ba entered into a bound notebook. Field
notebooks, Chain-of-Custody forms, and laboratory analysis
reports will be filed and stored per the TAT Document Control
Systea.

All results are to be completed and a written report submitted
by the lab to the TAT QC Officer within seven (7) day* of the
Validated Time of Sample Receipt (VTSR) .

11 . Data Validation^

All steps of data generation and handling will be evaluated
by the Project Officer and the Quality Assurance Officer for
compliance with the specified requirements.

12. System Audit;

The Quality Control Officer will observe the sampling
operations and subsequent analytical data to assure that the
QA/QC project plan has been followed

13 . Corrective Action:

All precautions will be taken in the field and laboratory to
ensure that any problems that nay develop will be dealt with
as quickly as possible. This will be done to ensure the
continuity of the sampling program. Any deviations from this
sampling plan will be noted in the final report.

14 . Reports!

Laboratory results and all requested QA/QC information will
be submitted to EPA upon completion of sample analyses.
Sampling reports will be issued after receipt of laboratory
results.

15. Prelect Fiscal

Sampling equipment and manpower shall be provided by the
Technical Assistance Team (TAT) in coordination with the
USEPA. All man-hours expended by TAT will be charged to TDD
# 02-90-0815. >
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*po«ndix A
POLARIZED LIGHT MICROSCOPY (PLM) METHOD
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fOUIULA: v»rioyf
- '. -. • HfTHOD:. 9002

M.W.: various ISSUED; 5/15/89

EPA Standard (Bulk): IX PftO'CJTICS: so l id . fibrous, crysta'Hne, anisotropic

SYNONYMS; actinoliti [CAS 1)13768-40-8]. or ferroaetinoUte: cu.wtingtonito-grunerite (anosite)
[CAS »t2!72-73-5]; anthophyllita [CAS #17068-78-9]; cHryiotilo [CAS 91200I-29-S] or serpentine;
erocidoHto [CAS * 1200 1-24-4] or riebeckUe; trojioltU [CAS #'<S67-73-«] ; a*pnibolo ait>estos.

SAMPLTNS
I

BULK SAMPLE: 1 to 10 grams iTCCHNtQ'jC: HiCROSCOPY, STE9EO ANO POU8I2EO
! LIGHT, WITH OISPCAS10N STAINING

SHIPMENT: ttil i«cur«1y to pr»»»nt tictpt !
of itbtttoi IAPULYTE: actfnolUt atbtitei,

! «ftth8phy11U« aibtttes,
SAM»LC STABILITY: stiblt ! eroeidolltt, trmol Ut «se*ites

BLANKS: non« rtquirtd iEQUI^ENT: mieroscopt , poUriiid light: -

! dtipirsion »t»1n1ng
t ttireo wtcrescopt: 10-45X

!RANGE: IX to 100X asbottos

!ESTIMATED LOO: (IX asbestos [1]
RANGE STUDIED: <1X to 100X isbdtoi !

iMtCISION: not dcttraintd
BIAS: »ot d»tin«in«d !

!
PRECISION: not d«tirmlc«d i
______________________________ i __ _^ _____ _______ ____^ ___ _
APPLICABILITY: TMi ntinod it w»«fu1 for t*n qjilititivt iden t t flcif.on of asB»itot ana t"«
t«m<-4.u4ntU«tivo dottnfii notion of aibostoi contmt of bulk tutples, t»prttstd a« « pcrct^t e
prejfcttd trta. Th« method nttsurti poreont •sbostos at ptrciivaa by th« analyst In conpirM
to ttandard irt» projtetfoni, pnotet, and drawing*, or trair.od »xp»r'«nc«. Th* m«thso u •:•-
appHeabU to safipla* containing largo amounts of tint flbart below tn« ritolution of t'o '^
mierotcopo.

: Othir fibort with optical proporti** similar to tha atbestot mtnaralt IT.*/ 9 ; « »
poiltiv* intarftronetl. Optical proetrtioi of atbtitot may bo obscurad by coating on tht
fibori. ribart finer than tho resolving power of tha microscope (ca. 0.3 pff) will not be
detected. He»t and acid treatment may alter tho intft* of refracticn of asbettos and c-i^5» -. » to
color. °

—^ •̂̂ •"•̂ ^ ^̂ »̂™ • —— — — — ̂  ™ ^̂ »̂  — Q
OThEl METHODS: This method (originally designated ai method 7403) is designed for ui* Mitn o
NIOSH Methods 7400 (phasa contrast microscopy) and 7402 (electron nicroscopy/EOS). The
is similar to the tPA bulk asoostos method [1]. o

O
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9002________________————__________——».____________ A<«E<TQS riv.-IH

5. In a hood, open sample container and with tweezers remove small, representative portions of
the iMplt. • .
a. If there art obvious separable laytrt. sample and analyzt each layer separately. t
b. If thi sample appears to bt slightly inhoe>ogen«eu», mii it In the sample container with

tweezers or a tpttula befort taking the portion for analysis. Alternatively, take small
representative portions of each type of enUrial and place on 4 glan slide.

C. On hard tiles that nay have thin, inseparable layers, use a scalpel to cut throug.i all
the layers for a representative sample. Then cut <t into smaller pieces after piecing
M liquid on It before trying u reduce th« thickness. Alternatively, use a low-ipeed
hand drill equipped wi th « burr eU to rofMve e-terial froa hard tiles. A«o^d e x c t s s t v e
heating of the tinple ohieh My alter the Optical propertlei of the material.
NOTE; This type of sanple ofter requires ashing or other specialized preparation.

d. If the sanple nas large, hard particles, grind it in a mortar. Do not grins to fine
that fiber characteristics are destroyed.

e. if necessary, treat a portion of the svneri* in a Hood with an appropriate s. *nt to
rMtve birders, tars, and other interfering matirlali nhten m*y be present :.-,t
sample. Hike correction* for the non-asbestos material removed by this proctss.
NOTE: Other inethads of sample preparation such as ac id and sodium ifi»t«phgiphate
treatment and ashing are not normally necessary. However, if needed, use ai i«ienbea
in Reference [1].

6. After placing a few drops of HI liquid on the slide, put a small portion of saap'a m th«
liquid. Tease apart with a needle or saasn mall clumps with the flat end of t i;«:»'i or
probe, producing a uniform tnickness of particles 10 that b*tt«r iitim«t«i of p'ojnt»a
area percentages can be made. H1» the fibers and part ic les on the slide 10 that tne« are
as homogeneous as possible.
NOTE: An even dispersion of sample should cover tht entire area ufd«r tne cover j l ip. ::r«

practice will be necessary to judge the right amount of material to place en tr.e
slide. Too 1 title sample nay not give Suf f ic ient information and too *uch ivp't
cannot be easily analyzed.

CALllfUTtON AND QUALITY CONTROL:
7. Check for contamination of microscope slides, cover sl ips and refract ive mdtx 1:q.<ii c-;«

per day of operation. Recer« results in a separate logbook.
8. Verify the refractive indices of the refractive index 1 'qu ids ustd once per »et* ef

operation. Record those checks in a separate logbook.
9. Follow the manufacturer's instructions for illumination, csnoenser alignment aid otre r

microscope adjustments. Perform these adjustments pnor to each sample set.
10. Determine precent of each identified asbestos species by companion to stardard

projections (Figure 1) [1]. If no fibers if* detected in a nomog«neojs i**pl«, exa^iie a:
least two additional preparations before concluding that no asbestos is present.

H. If 1t appears that the preparation technique might not be aple to produce a homogeneous c'
representative sample on the slide, prepare a duplicate slide and average the rtiulu. §
Occasionally, when the duplicate results vary greatly, U will be necessary to prepare a

additional replicate slides aftd average all the replicate results. Prepare duplicate
slides of at leatt 101 of the samples analyzed. Average the results for reporting. §

12. Analyze about 5X blind samples of known asbestos content. to
13. laboratories performing this analytical method snould participate in the National vo l^ r t * ry

tabortory Accreditation Program C5J or a similar interlaboratory quality control program. g
Each analyst should have completed formal training in polarized light microscopy and i-.j ui
application to crystalline materials. In lieg of formal training, laboratory training •- w

asbestos bulk analysis under the direction of a trained asbestos bulk analyst -*y be
substituted. Due to the subjective nature of the method, frequent pract ice is •tiarr*' •-
order to remain proficient in estimating projected area percentages.

MDE 0002812
S/15/89 9002-3 NIOSH Manual of Analytical "tt-oai
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h. Identification of amosite. Prepare a slid* in 1.680 Rl liquid. Observe the fiber
morphology for amosite cnaractonstles: straight fibers and fiber bundles with
Broom-like or splayed ends. If the morphology matches afltoslte, axa/fline the fibers
the dispersion staining objective. SluO And pal* blue colors indicate the cummingtoniie
fom of amoslto, ana gold and blue colors indicate the grunerito fern of aaosite'. If
a/»oilto is confirmed by thii test, go to stop IS for quantitative estimation, oth-.rwise
continue.

I. Identification of anthophyllito-trewollto-aetinoll te. Prepare a slide in 1. 60S H3 81
liquid. ExAiiine morphology for comparison to anthophyllitO'-tremoHte-aciinollte
asbestos. The refractive indices for these forms of asbostoi vary naturally mtnin me
speclos. Anthophyll i te can bo distinguished from actlnolite and tremo'iito by its near'/
parallel extinction. Aet fno l i te has a light to dark green color under pUne-po'.ariztd
light and exhibits some plaochrois*. For all three, fibers will be straight, single
fibers possibly with some larger composite fibers. Cleavage fragments nay also o*
present. Examine using the central stop dispersion staining objective. Antnepnyll i te
will exhibit central stop colors of blue and gold/got d-flug*ma; tremolite «i!l e«nibU
pale blue and ye1le«; and actinolito will exhibit magenta and golden-yellow colors.
NOTE: In this refractive index r«nge, •ollastonita Is a connon interfering n^era) «u.i

similiar morphology including the presence of cleavage fragments. It has botn
posit ive and negative sign of elongation, parallel extinction, and cen*.r»l slop
disporslon staining colors of pale yellow and pale yellow to magenta. If 'urt»«r
confirmation of »o11astonitc versa! »nthophy11i te is needed, go to sttp 'j". K
any of the above forms of asbestos was confirmed above, go to step '5 for
quantitative estimation. If ner.e of the tests above confirmed asbes tos Mbers,
examine the additional preparations and if the iune result occurs, report t^«
absence of asbestos In this sample .

j. wash a snail portion of the sample in A drop of concentrated hydrochloric a c < d en •
slide. Place the sl ide, with cover slip in place, on a warm hot plate unti' J'>, 3?
capillary action, place 1.620 81 liquid gnder the cover slip and examine tre I'me.
wol laston i te f ibers will have o "cross-hAtched" appearance across the 'engtft if the
fibers and will not show central stop dispersion colors. Anthophyl' i te and tremo'U*
will still show their original disptrslon colors.

NOTE: There are alternative analysis procedures to the step-wise approach outlmea a&ov*
which will yield equivalent results. So*>o of those alternatives are:

1. Perform the initial scan for tho presence of asbestos using crossed polar* at
well as the first-order red compensator. This allows for simultanto.s vi**^;
of birefrlngent and amorphous materials as -til as determining txeir sign o'
elongation. Some fibers which are covered with mortar may best be o:»«r,»a
using this configuration.

11. Some analysts profor to mount their first preparation in a RI l iquid
dffftrent than any Asbestos MAterials and conduct their Initial examination
under plane-polarized light.

iii. If alternative RI liquids Are used from those specified, dispersion tta'.mr;
colors observed will Also change. Refer to an appropriate reference for t»t §
specific colors associated with asbestos in the fll liquids actual '* ut«o. O

QUANTITATIVE ASSESSMENT; g
15. Estimate the content of the asbestos typo present in the sample using the 1.550 RI to

preparation. Express tho estimate as an are* percent of all material present. *,!«'% ' i ts
account the loading end distribution of all sa/np'e material an the slide. Use ngjr* ' 11 g
an aid In arriving at your estimate. If additional unidentified fibers are present in the LH
sample, continue with the qualitative measurement (step U). *"
NOTE: Point-counting techniques to determine poreentasei of f.e asbestos mineral i *r* ^ot

generally recommended. The point-counting method only produces accurate q«anti ta: • •#

5/1S/89 9002-5 NIOSH Manual of Analytical -r-.-c^
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Table 1. Cpt'Cll Properti«l of Afbettoi f;beri (Contin.ed)

Centra' 5t}fl ]

Sign of
.1iner«l Ext inct ion

ta | t»
Rl Liqcif l Vibntfon Vibr«nor\

Chryiotil*
to fibtr (length

1.S50 H0 81 u« B1u«-T

te-
10 f iber

1.670
to

to
•O1 oat di iptn10fl-»t»in.
'•680 p«U Blut
1.680 blui

b'.e
90' o

te
i? i *Stcki •.* ) to

1.700

1.630

* te
to f iber (length

I. SOS

1.620 HD

Blue 'a to

Tre-rol ue-
ActmoH tt

Obi icue •
10 to 20f for

Sam* composite
fibers t*ow
|| extinction.

(length
1.605 H° Pale blue

( t remgl i te)

Yellow

i tremol i te;

Pile y» l 'o«
03
D

o
o

O
or>0 : Mgh«diiptrsion teriei.
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Appendix B
KIOSK METHOD 7402 (TEM)
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: various

K.W.: various

ASBESTOS FI11B
«THOO: 7402
ISSUED: I/1S/I7

MCMRUCS: solid,
fibrous

OSHA: 0.2 asbestos fibers (>$ urn long/in.)
NIfiSH: 0.1 asbestos f/«L [1]
AC8IM: 0.2 crocldoUte; O.S anositi; 2 chrysotUt and othtr asbestos,

; actinolita ajfttitos [£AS J13744-00-I), frunerUt IIBMWI (anosite) [CAS /12J72-73-5J,
ant.i«hyintf ulxitoi [(US 41706S.7M], c.ir/JotlU <ia«stos [CA5
ero<:ido1iti aiMitos [CAS f1200U2M], tr«nolitf tiotscos [CAS

SAWLER: FILTEI
(0.6-to 1.2-un eiUulott tsttr
iranonn*, 25-ffit diarattr;
canduetivt camtu)

SATF«: 0.5 to 16 Uftift (Step 4}

: WO I 9 0.1 flbcr/iA (itip 4J
: Utp 4)

•Adjust for 100 to 1300 fib«n/nB* (stip 4)

;H!PPENT: packed to rt^uet
shock)

; 10S (>2) Of

ACCUVCT

STUDIED: 80 to 100 f\t*n

BIAS: net d«t«rmift*d

OVCJULL MCCISION (»,.): t« EVALUATION Cf

I
iTECNNICUE: HICWSCOPY, TIUNSAISS1CN

(TWJ

: isbistos flb*rs

PRC^/UUTIOM: Jafft viek

T: trinsfflluion tlectron a^crosc«p«;
i tfitryy disp«n1vt X-Piy lytXOT (CDS)
I *ru1yiir
I
{CALIBRATION: qutllutiv* •Uctrw d! Unction;
! calibration of TCT aMgnifiutlon
J and EDS iystM
I
!MN6I: 100 to 1300 f1b«n/m* fUttr ana [2]
I
JEJTIMTtD LOO: 1 can/irwd atb«sto« fib«r aoovt
1 95% of iap«et«d m** blank valut

: 0.2S wnwt 6W of f ib*r$ art astMftos;
0.20 whtn adjuittd f Ibtr count is

to rcTt count [33.

AmiCAAJLiTY: Tn« wmlftfl ranfli 1< 0,04 to O.S fiber/* for a 1-«J air sanplt. Tn« wtnod
Matures asb«stas fibers of the saalltit tfiamttr (O.OS in) but allowt co^xiriton of fib«r
counts to b« aad« wiM phase contrast 1I$M aicroieopic (POl) dau *i*n fiber dianttart
are rigidly defined.

: Non-asbestifom arphlboles My Interfert in the TCT aivilyiis if the individual
perticlet neve aspect ratios flrtattr then J:1. These interferencet can only be e1i»io»t*d by
quantitative zone axis electron diffraction arvalysis. High concentrations of background dust
Interfert Ml th fiber identification. __________ ______ ___

OTHEH MCTHOOS: NIOSH tethod 7400 (dated 1/13/17) (phase-contrast •icroscopy) designed for use
with this

33
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ttAGMTS:
1. Acetone. See SOCIAL PRECAUTIONS.

>

IQUIPHMT:
1. Sappier: field flonitor, 25-f», three-piece cassette with ca. Sd-m electrically-conductive

extension cowl, Cillulou tit*r msjrtrane filter, 0.8- to 1.2»u» per* size, and backup pad.
NOTE 1: Anatyje representative filters for fiber background before use. Discard the filter

lot If mean ea«nt it >5 fibers/100 fields. These art defined as laboratory blanks.
fcCTf 2: us* an electrically-conductive MMMtw caul to rtcuct •Itctrostatic tfftcts on

f\t*r sampling and during tanplc shipimt. Groyne tht cowl *h«n poisibli during
sampling.

2. Pirsanal lanpling punp, >O.S L/nin (SM $ttp 4 for flow rat*), wit* flulblt canntcting
tubing.

3. fllcroscspt, transmiiiien tlactron, op«rat«d it 100 kV, with ittctren diffraction *Ad
•n«rgy-4isp«rt<»i x-riy capaiilititj, and having a Huortictnt scr*«n »itn inscribe or
overlaid calibrated scale (Step IS).
MOTf; The scale is mil efficient if it consists of a series of lines inscribe* on tne
sc.-ten cr partial circles every 2 cm distant fro*, tne center.

4. Dif rictien grating replica with known mmer of lines/en.
5. Slides, glass, pre-eleaned, 25- x TS-nn.
«. Knife, *!0 surgical steel, curved-blade.
7. Tweezer J.
8. Grids, 200-ff»m T£n cooper, carbon-coated.
9. Pttn disnes, )S-ro deptn. TTie top and bottom of the petri dish oust fit snugly togetner.

To tssure a tight fit, grind the top and botton pieces together with an abrasive tucn as
carborundum to produce a ground-glass contact surface.

10. Pcam, clem polyunthane, spongy, I2wrri thick.
11. Low-ttrperature oxygen plane asher.
12. filters, Whatman Mo. 1 qualitative paper or equivalent, or lens paper.
13. vacujfl evaporator.
14. Cork borer. Me. 5 (S-*n).
15. fen, waterproof, marking.
1i. Reinforcement, page, giewed.
17. Asbestos standard bulk uaterials for reference.
II. Carbon rods, sharpened to 1 m a I e».
11. microscope, tight, phase contrast (*CA), with Uilton-fteckett graticule (see tatted 7400).
20. Grounding wire, 22 -gauge, niltl-strand.

SPECIAL PRECAUTIONS: Acetone Is extremely Hanwable (flash point » 0 *f). Take precautions
not to Ignite It. Heating of » it acetone rust be dene In a fun hood using a flawless,
spark-free heat source. o

o

1. Calibrate each personal samel ing pup with a representative sandier in line (4].
2. For personal sampling, fasten sampler to worker's lapel near worker's mouth, taote the

top caver froa end of the cowl extension (open face) and orient saeejlor face down, wrap
Joint between extender and monitor body with shrink tape to prevent air leaks. Where
possible, especially at low UK, attach sampler to electrical ground to reduce
electrostatic effects during sampling.

MDE 0002818
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3. Submit it least two field blanks (or in of th* total samples, whichever is greater) for
each lit of mill. Remove top cover* froa tht field blank cassettes and store tss covers
and cassettes In a dean aria (e.g., dosad bag er box) during sampling. ftaplace tip
covers when sampling is completed.

4. Sample at O.S L/mln or greater [SJ. Adjust sailing ratt, Q (L/mln), and tint, t (*<»». to
product fiber density, £, of 100 to 1300 fibers/Hm* (3. 85- 10* to 5*10*
flD*rt per 2S-«m filter with effective collection arta (Ae. 385 m*)] for ootinn
accuracy. 3o not exceed ca. O.S ing total flult loading on the filter. These variables are
related to tM action live! (one-half tne 'current standard), L (fibcrs/mL), of tn« ft&rcus
aerosol being jarplrt by:

t • V.l , min.
Q«l»10»

NOT1: The purpose of adjusting tame ling ttats li to attain optim* fiber loading on tr*
filter. A sanpling rate of 1 to 4 L/min for 8 hrt (700 to 2BOO L) \t approprijtt «n
non-dusty atnospnerts containing ca. 0.1 fibtr/im.. Ousty abrospherts require aralltr
s«rple volants (<400 L) to obtain countable sanvles. In jucft cases take srwrt,
consecutive sables and average t.tt results over tn« total collection tine. For
doctimnting episodic exposures, us* high rates ( 7 to li l/min) over sorter s«<pHng
times. In relatively dean atmospheres, uher« targettd fiber cancentratiens ire mct\
tess than 0.1 fiber/in, use larger sample volunes (3 COO to 1COOO L) to icniere
Quantifiable loadings. Take care, hcwtr, not to overload the filter with
background dust [5].

5. At the end of tanpUng, replace top cover and saall end caps.
6. Ship sables upright nith conductive cowl attached in a rigid container with p4cting

iMterial to prevent Jostling or damage.
MOTE: Oo not use untrtitid polystyrtftt foan In the shipping container becausi electrssut'c

forces mey cause fiber loss from sample filter.

S491E
7. toneve a circular section from any quadrant of each sample «nd blank filter using a sort

borer Cl3.
I. Affix tn« circular filter section to a clean flass slid* with a gunned page reinforcment.

Label the slide with a waterproof marking p*n.
MOTE: up to eight filter sections may 64 attached to th* same slid*.

9. Place th« slide In a petri dish which contains several paper filters soak*d with 2 to 3 •*.
acetone. Cover the dish. Wait 2 to 4 nln for tn* saqpl* filter(s) ta fuse and clear.
MOTE: Th* 'hot block' clearing technique may b* used Instead of steps I and 9 [7,1].

10. Place th* slid* containing th* collapsed filters into a low-temperature plasaa asher. Etcn
at 100 *C for ea. 2 min at an Oj pressure o/ 130 Pa (1 em Hg) [9], oa
NOTE; Plasma ashcrs «ey vary. Determine optioui etching tin* (ea. 1/2 th* tine needed to °

completely ash a filter) on blank filters effort etching semples. 0
11. Transfer th* slid* to a rotating stag* insid* th* bell jar of a vacuum evaporator. o

Evaporate a I- by S-m tec t ion of a graphite pad *nta th* cleared filter(i). Ranove the ^
slide to a clean, dry, covered petri dish [(]. 0

12. Prepare a second petri dish as a Jaffe wick w*th*r with th* wick ing substrate prepare) <~* o
filter or lens paper placed on top of a 12-*n thick disk of clean, spongy polyuretnane f&n o
110], Cut a V-ftoteh on th* edge of th* fo«» and filter paper, us* th* v-notch as a
reservoir for adding solvent.
NOTE: Th* wicklno, substrate should b* thin enough to fit Into th* petri dish without

touching the lid.

MDE 00028 19
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13. Place tne carbon-coated TEJ grids face up on tne filter or lens paper. Ubel the grids by
marking kith a pencil en the filter paper or ty putting registration marts en the petrl
d!$h halves and marking »it!i a waterproof marker en the dish lid. In a fume hood, fill tne
31 in with acetone until the ticking substrate Is saturated.
MCTE; The level of acetone should be just higft enough to saturate tne filter paper without

crMting puddles.
U. Remove about a quarter section of the carton-coated filter from tne glass slide using a

surgical knife and tweezers. Carefully place the excised filter, carson side down, oft the
appropriately-labeled grid in the acetone-saturated petri oisn. when all filter sections
have been transferred, slowly add more solvent to the •*C£t-si4p*d trough to bring the
acetone level up to tne highest possible level without disturbing the samplt preparations.
Cover the petri dish. Elevate one side of tl»J petri dish by placing a slide under it
(allowing drops of condensed acetone to fora near the edge rather than in th* canter where
they would drip onto the grid preparation).

CALIBRATION AND QUALITY C2NTSCL:
1!. Cetemine the TSH irngnificatlcn on the fluorescent screen:

a. Define a field of view on the fluorescent screen either by mart Ings or physical
fiounoaries.
NOTE: The field of view oust be measurable or previously Inscribed with • scale or

concentric circles (all scales Should be imtric) (10}.
b. Insert a diffraction grating raplica into the specimen holder and place into the

microscope. Orient the rtplica so that the grating lines Fall perpendicular to the
scale on the TEfl fluorescent screen, insure that goniometer stage tilt is jero.

c. Adjust microscope magnification to 10,000*. Measure the distance (itw) betwe*ft tne same
relative positions (e.g., between left edges) of two Ml4ely-$ep«rated lines on the
grating replica. Count the number of spaces between the lines.
NOTf: On nost microscopes the magnification Is nfciunt*-.My constant only «Uhin tn«

central S to 10 on diameter region of the fluortscent screen.
d. Calculate the true magnification (fl) on the fluorescent screen:

where: X • total distance (m) between the two grating lines;
6 • calibration constant of the grating replica (Unes/m);
T • nunOir of grating replica spaces counted

e. After calibration, note the apparent slits of 0.25 and 3.0 x* on tne fluonscent
screen. (These dinansions art essentially tAt diameter boundary limits for counting
asbestos fibers by phase contrast microscopy.)

1C. feature 20 grid leenlAg* at randan on a ZOCwenn copper grid by placing a grid en a glass >
sMde and examining it under the »CR. us* the Ua1ten-«acxett graticule to Masur* tne grid g
opening diameters. Calculate an average graticule field diameter from the data and use
this number to calculate the graticule field ana for an average grid opening. 0
MOTE: A grid opening is considered as one graticule field, g

17. Obtain reference selected area electron diffraction (SACD) or *icrodiffraction patterns M

from standard asbestos materials prepared for TBt analysis. o
NOTE: This Is a visual reference technique. NO quantitative IACO analysis Is required °

[10]. Hicrodifffiction may produce clearer patterns on very ana 11 fibers or fibers t-4

partially obscurred by other material. .
a. Set the specimen holder at zero tilt.

MDE 0002820
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5. Center a f'5«r, focus, and cinter the smallest fiald-llmiting aperture on tne fiber.
use a 20- CT camera length and 13X binocular head. Cbtain a diffraction pattern.
Pfiotsfraph each distinctive pattern and keep the p.icto for comparison to untnowns. ,
NOTE: *ot a1! fibers *111 present diffraction patterns. The objective lens current may

p«d adjuswwnt to give optimum pattern visibility. There are many mere
arpniboles tihicn give diffraction patterns similar to the analytes named on
p. 7422-1. Sow, Cot not all, of these can be eliminated by chemical separations.
Also, ssne ncn-ampfii boles (e.g., pyroienes, sarnt talc fibers) nay interfere.

78. Acquire energy-dispersive X-ray (E2X) spectri on approximately 5 fibers having dimeter;
between 0.2S and 0.5 \x> of each ascestos variety obtained from standard reference
materials flO).
«CTE: The jarcle itfy require tilting to obtain adequate signal, use sara tilt angle for

all spectra.
a. Prepare T^ grids of all asbestos varieties.
b. use acquisition times (at least 190 sec) sufficient to she* a silicon p«ak at least 75%

of the ironitor screen height at a vertical scale of >500 counts par channel.
;. Estimate the elemental peak heights visually as follows:

(i; Norr«!l:e all peaks to silicon (assigned an arbitrary value of 10).
:2) viujlly interpret all other peaks present and assign va'jes relative to trx silicon

(3) Cetirmi^e an elemental profile for the fiber using the el«nents Ha, *q, SI, CJ. artd
ft. Sample: 0-4-10.3-<l CIO],

NOTE: I.i f-.'itn sther tnan asbestos, da termination of Al, K, ri, S, p, and F nay also »
required for fiber characterization.

(4) Determine a typical range of profiles for each asaestos variety and record the
profiles for csnxarison to unknowns.

19. Perform a diffraction tat Urn Inspection on all sanvle fibers counted under the TP«,
the procKures given in step 17. Assign the diffraction pattern to one of the following
structures:
a. cnrysotlle:
b. ampnibele;
c. aireiguous;
d. none.
NOTE: There ire sent crystalline substances whifct txhlbit diffraction patterns similar to

those of asbestos fibers. Rany of these, (brjcite, halloyslte, etc.) can b«
eliminated from consideration by chemistry. Then are, however, several minerals
(e.g., pyroxenes, massive artsjhiboles, and talc fibers) thich are chemically similar >
to asaestos and can b« considered Interferences. The presence of these substances g
may xarnnt the use of more powerful diffraction pattern analysis be for* positive
Identification can be made. If Interferences art suspected, morphology can play an 0
Important role in Mking positive identification. g

20. Obtain EOX spectra in either the TCff or STfft nodes frcm fibers on field samples using the
procedure of step II. using the diffraction pattern and EOX spectrum, classify the fiber; 0
a. for a chrytotlle structure, obtain COX spectra on the first five fibers; one out of ten °

thereafter. Label the rang* profiles froi ft-HQ-0-0 to 0-10-10-0-0 as •chrysotile.* ^
b. for an amphibole structure, obtain CM spectra on the first 10 fibers; one out of ten

thereafter. Label profiles ea. 0-2-10-0-7 as 'possible amaslte*; profiles ca.
1-1.10-0-6 as 'possible crocidolita*; profiles ca. 0-4-10-J-<l as 'possible tremalite';
and profiles ca. 0-3-10-0-1 as "possible anthgphyllite.-

MDE 0002821
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NOTE: The range of profiles for the amphiboles will v»ry up to *1 unit for tich of the
elements pnsent according to tM relative detector efficiency of tn« spectrometer.

c. For an anftiguous structure, obtain ED- spectra on all fibers. Label profiles similar to
the cnrysotile profile as 'possible chrysotHe.* Libel profiles similar to the various
anphiboles as "possible ariphlooles.* Label all others as 'unknown* or *nen-4st*stfis.'
MOTE: fibers small tr than 0.2 nn in diameter wy not proe-ce sufficient peat heights

ta allow in elemental profile to b« determined. Identify these fibers as
•unknown*.

21. Counting and Siting:
a. Insert the sample into the specimen grid holder and scan the grid at zero tilt at IOM

magnification (ca. 300 to WOX). Ensure that the carbon film Is intact and ur.&resen
over ca. ?!% of the grid openings.

b. In order to determine how the grid should bo sampled, estimate the nunoer of fibers per
grid opening during a 1ow-*agn1f1 cation sun (ca. 1000X). This will allow the analyst
ta caver most of the area of the grid during the fiber count and analysis. Use the
following rules when picking grid openings to count [10):
(1) light <<S fibers per grid opening): count every grid opening in which the carbon

film is Intact.
(22 todarate (S to 2S fibers per grid opening): count every fifth grid opening. If the

carbon film Is damaged, proceed ta the next available grid opening in thteh the fi'at
1} intact.

(3} Heavy (>25 f»r« per opening): count every tenth grid opening. If the ear*xw» fila
Is damaged, proceed to the next available opening in tnich the carbon fi'.m is inuct.

c. Incrtase signification to 10,0002. ftegln counting at one end of the grid and
jyjt erratically tfaverie the grid by rows, reversing direction at row ends. Count at *
least I field blanks per larple set to documnt possible ccntamination of the t«pi«s. (
use the *»tn fiber esunt for the field blantl, I, in stip 22. Count fi&er« and atd«sta«
structures using the following rules:
MOTE: Microscopes wMch traverse nenll nearly or erratically, causing incomplete coverage

of the grid opening are not suitable for asbestos analysis [U]. Before using
a specific •ieroicope for counting. It should be examined for accuracy and
reprodudbUIty of traverses.

(1) Count all particles lets th*n 3 t* dfanoter nhich i»tt the definition of a fiber
(aspect ratio >3:1, ulth parallel sides).
NOTE: rirtlclet *hich are of questionable morphology should be analyzed by SAID and

COX to aid In identification.
(2) Slxe each fiber as it Is counted and record the dianetcr and length (RIB):

(a) Wove the fiber to the center of the screen. Read tne length of the fiber
directly frm t)x scale on the screen.
NOTE: For fiber* uhlcft extend beyond the field of view, the fiber must be nved

and superimposed upon the scale until Its entire length has b*«n measure*. §
(b) When a fiber us been sUed, return to the starting point and continue tne °

traverse to the next fiber.
(3) Record other asbestos structures according to the following morphological o

definitions. Label combinations of these structures according to the dominant ^
quality.
(a) Bundle - compact arrangement of parallel fiber* in wfticft separate fibers or o

fibrils my only be visible at the ends or edges of the bundle. £}
NOTE: Asbestos bundles having aspect ratios of 3:1 or greater and less then

3 ye) in diameter are counted as flben.

MDE 0002822
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16) Cluster - rtttuort of ranoomly^ritfttM interlocking fiber* arranged so that no
fiber is isolated from the grcuo. flimnslons of dusters can only o« rcugnly
estimated and clusters art define* arbitrarily to consist of more than four
individual fibers [10J.

(cj matrix - one er mre fibers attached to or emoeCded 1n a non-asbtstot pertlcle.
(4) Count fibers unien are partially obscured by the grid.

NOTE: If a fiber is partially obscured by tnt grid bar at the edge of the field of
view, count it as a fiber greater tftu 5 pm only if mart than 2.5 un of
fiber Is visible. Other-Mist,, leg tM fiber as a 'short* fiber, measuring
only that portion union is visible.

(5) Wen counting Is expiate, calculate tM asbestos fiber fraction shorter than S urn
and tninr.tr than ca. 0.2S no (the nuneer of asbestos fibers »nlcft vould be
uncetacted by phase contrast microscopy).

d. Size all fibers using the scale on the flwrtietnt screen.
MOTE: Sata can be retarded directly off tM SfPttn In m and later converted to m by

computer. Count and record Identified itttstes fibers and structures >1 iin long
of an di«mter* fllj. However, vfttft opptring TEH data to the PCI counts, all
fibers, *egard1ets of identification, gftater than S yjn long and Between 0.2S
and 3.0 urn d1«mt«r vhicn have aspect ratios of 3:1 or greater should fre
included. This s ize adjusvrwnt 1s neceffary to test cotparability of counts
b«tM«n tr.e two metnods. If tnt sije-adjust»o counts show reasonaole equivalency,
t.ten furt.ter analysis using the tfl»11-f)Nr data till snow what fraction of
airoorne asbestos fibers is being missed by the •Ci metnod.

CALCUO7IOMS:
22. Calculate and report fiber density on the filter, I, by dividing the total fiber count F,

minus the t»an field blanc csunt, B. by the nwrretr of fields counted, n, (for each sarnie),
and the field area, Af.

Un - 4.)

NOTf: Tht fteld area, Af, Is considered to b« out (rid opening, and the size mey vary
depending upon the type of grids used. Tfifs value is known from step 16.

. Calculate and report the average concentration, C, (f1b«rs/mO of fibers In the air sanple,
V (U, using the effective collection arta of tM filter, A. (385 mn> for a 25-mn
filter):

24. As an integral part of the report, give tM model and manufacturer of tM TEA as well as
tM rodal and manufacturer of the EOS system. 0

____________________________________ o
EVALUATION Of «THOO: ~~"""" """ M

o
TM T!H method has been shown to hive a precision of 0.275 (sr) in an evaluation of miied °
amosite and wollastonite fibers. TM estimate of tM asbestos fraction, however, had a •*•
precision of 0.11 (sr). When this fraction MS applied to the PCT count, the overall
precision of tM contined analysis was 0.20 [3].
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,.0 SCOPI AND APPLICATION

The objective of this docuaent is to provide a standard operating
procedure (SOP) to be utilized by USSPA Znvironnental Resper.tfe Teaa (ERT)
and Reaponaa, Engineering, and Analytical contract (RIAC) for easpling
asbaatoe fibers in indoor and out door/ enbi ant air at hazardous waateaitat,

Regulations pertaining to asbestos hava bean promulgated by IPX and
OS HA. EPA'e National Emission Standards for Hazardous Air Pollutants
(KSSKAP) ragulataa asbaatea-containing vaata nateriali. KESKAP
aatabliahaa nanagasant praeticaa and standards for tha handling of
aabaatoa and amissicn* fron waata disposal oparations (40 CFR Part 61,
Subparts A and M) ,
SPA's 40 CFR 763 (July i, I9i7) [1J and its addandun 40 CFR 763 Cetobar
30, 1987 [2] provida comprahansiv* rulas for tna asbaatos abatenant
industry.
stata and local radiations on thaaa iasuas vary and say ba sora
atringant than fadaral requirsasnta*
Tha OSKA ragulatior.s in 29 CFR 1910.1001 and 29 CFR 192$. 58 specify wcrJc
practieaa and safaty aquipaant auch as raapiratory protection and
protactiva clothing whan handling asbestos.
The CSKA standard for an 8-hour, tififveighted avaraga (7VA) is 0.2
fibers/cubic centiaetars of air. This standard pertains to fibers with <
length-to-vidth ratio of 3 to 1 with & fiber length >5 un [3,4].
Fibers leas than 0.29 us in length will not be detected by Phasa cor.trac
Microscopy. Transmission Electron Microscopy can dstact very ir.m fiber
typically down to 0.0023 ua In diamster.
An action level of 0.1 fiber/ee (one-half the C3HA standard) is t^e lave
EPA has sstabliahad in which axployara must initiate such activities as
air monitoring, anployea training, and radical survailUr.ee ;3, *;.
References to specific analytical aethodologias are aade thrsugr.cut this
document and can bs found in the Appendices.

2.0 XZTHCD

Asbestos has been uaed in aanv eoaaiercial products including building
rcatarials such aa flooring tiles and sheet goods; paints «r.d ecacir.?sj
insulation, and roofing asphalts. These products and ethers r.ay ca few
at hazardous waste aites either hanging on overhead pipea, ccr.tair.ad in
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drus*, abandoned in piles. er as part of a structure. Asbestos tailing
piiee fraa mining operations can alio be a source of aabier.t asbestos
fibers,
Asbestos air sespling i* conducted by drawing air through a filtar at a
fcnovn flow rate with a flow-ccntrolltd punp. Tha sanpla is than analyzed
ufting Pha«a Contrast Microscopy (MH) and/er Traniniasion riactron
Microicopy (TEH) .
PCX analyaia is widely available and is lesa costly than 7EM. TIM is
considered the beat aethod for identifying airborne asbestos. 7EX can
detect very thin fibers typically down to 0.0025 urn in diasetar.
Whan TEM (ZPA) is coapared with data froa PCM (KIOSK)/ the TZM's aspect
ratio of 5 to 1 should be aodified to 3 to 1.

2.1 Saaple Puaps
In order to determine if a sacpling pusp is naasurir.g the flcv rate
cr voluse of air correctly, it is necessary to calibrate the
ir.strunent. Stapling pumps should be calibrated ixr.ediately ha fore
and after each use. Preliainary calibration should be conducted
using a prizary calibrator such as a soap bubble type calibrator,
e.g., a Buck Calibrator, fiilibrator, or equivalent primary
calibrator with a representative filter cassette installed between
the puap and the calibrator. The representative sampling cassette
can b« reused for calibrating Other ?ur,ps that will be usad for
asbestos saapling. The same cassette lot used for sampling should
also be used for the calibration. A sticker should be affixed to
the outside of the extension eovl aarked "Calibration cassette." A
rotoseter can be used provided it has been recently precalibrated
with a prise ry calibrator. Three aeparate constant flcv calibratio:
readings should be obtained both before and after collecting tha
sample. Should the flow rate changa by r.ere than 5% during the
eampling period, the average) of the pre- and post-calibration rates
will be ueed to calculate the total sample volur.a. Sav.pl ir.g pu=ps
can be calibrated prior to coaing on-aite so that tiae is saved whe:
performing on-site calibration.
2.1. A Personal Sampling fu&pt

Pereonal eanpling puapo are utilized when the flow ratee are
between .001 L/atn to S L/»in, Many lightweight portable
puaps are capable of providing high or low volume air riov.
See r.anufaoturer'e manual far puzp operation.
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2.1.B High Flow Puaps

High flow pusps. ara utilized whan flew rataa between 4 I/sin
to le L/cin ara raquirad. High flew puaps ara uaed for short
aaopling period* ao at to obtain tha daalrad aaspla voluce.
ERT uaaa tha Gilian Airoon 520'a. An equivalent high flow
pusp can tlio ba uaad.
Tha high flov puapf uaually run on AC povar and can ba
plugged into a r.aarby autlat. If an outlat is net available
than a ganarator ahouid tea ebtainad. Tha gar.arator should be
poaitionad downwind from tha stapling puitp. Additional
voltaga aay ba raqpiirtd if aora than ona p>jap is pluggad intc
tha aaaa ganaratar. ftvaral alaotrioal axtanaicn corda &ay
ba raquirad if aaapling locationa ara ranota.

2,2 Cutdoer/A&biant Sampling
ERT uaaa PCM analysis for outdoor/aafciant air aanplas, Whan
analyaia ihewa total fibar count abova tha OSHA acticn leval c.i
f/cc than 7CK can ba uaad to idar.tify asbaatos frca r.on-astastca
fibara. Soaa laba ara abla to parfora PCX and TEM analyais on the
•»=• filtar.
High voluaa puzps ara/ for tha aoat part, usad for outdoor sampling
in low duaty araas. Tha iamplars cheuld ba placed abcve grcund
laval, about 4 to $ faat high, away froa obstmetisna that say
influanca air flow aaa Tabla 2.1.
Outdoor aa&pling uaually ra«uiret flsv rataa batvaen 13 to 15 I/Bin
with a aaapla vol'usa of 1000 to SOCQ litara (PCM).
2.1.0.1 Environmental Data

Racord wind spaad, wind direction/ teaparatura, and
praasura in * fiald logbook, wind direction ia
particularly iaportant whan nenitoring for aabaitsa
downwind from a fixad source.
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TABU 2,1. SAMPLING STATIONS

Sampling station Location Rationaia

Upwind/Background Collact a niniaua of 2 ainui- £atabliih«a background
tanaoua upvind/background fibar 1avals.
sacplaa 30o apart froa tha
pravailir.g vindlinaf.

Dowr.vind Daplay a siniaum of 3 saapling Indicataa if aibaatea
atationa in a 180o are down- ia laaving tha aita.
wind froa tha aourea,

Slta Rapraaantativa Obtain ena aita ropraaantativa Verify ar.d continually
and/or Vorae Caaa saspla which ahova avaraga confira ar.d docuaant

condition on-iita or obtain aalaction of prep«r
voraa caaa eaapla (optional), lavala of wcrxtr pro*

taction.

*NOTEs Mora than or.a background atation aay ba raqr^irad if tha ascaatca «rig
from diffarant aoureaa.
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It is recosr.sndsd that a meteorological station be
established. If possible, sample after 2 to 3 days of
dry weather and whan the wind conditions are at 10 r.ph or
greatar,

2.3 indoor Sampling

ERT uses PCX analysis for indoor tir samples, whan analysis shows
total fiber count above the CSHA action level 0,1 f/cc then TDi can
be used to identify asbestos frea nonasbestot fibers. See Section
2.0,

Sampling pu&ps should bt placed 4 to 5 feet above ground level away
from obatructiens that aay influence air flow. The pump can be
placed on a table or ceunter. fss Table 2.2.
Indoor stapling generally utilises high flow rates and increased
sasple voluaea in order to obtain lover detection limits, i.e., O.C1
f/cc or lower (PCX) and 9.001 structurea/ca or lover (TEH),
2.3.X Aggressive Stapling

Saapling equipment at fixsd locations !say fail to detect the
presence of fiber. Out to Halted air movement, aany fibers
aay eettle out of the air onto the floor and other surfaces
and aay not be captured on the filter. In the past an 8-hour
sampling period was rsooaaended to cover various air
circulation conditions. A quicker and core effective way to
capture asbestos fibsrs is to circulate the air artificially
so that ths fibers rs&sin airborne during sampling. The
results from this sampling option typify worse case
condition. This it refsrred to as aggressive air sampling
for asbestos. For sort detailed information see (7.4}.
Notes Ths individual performing this task should follow
rsgulations regarding rtspiratcry protection 2» cfa 1913.ice:

2.3.8 Aggrtisivs Sampling Procedures
1. Before starting ths iaapling punps, dirsct forced air

(such as a l-horsspov*r leaf blower or large fan) against
walls, ceilings, floors, ledges, and other surfaces in
the room to initially dislodge fibers fron surfaces.
this should taXt st Ie««t s minutes per 1000 «q, ft. of
floor.
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2. Place a 20- inch fan in tha center of the reea. (Use one

fan per 10,000 cubic feet of room ipace.) Place tha fan
on alov apeed and point it toward the calling,

3. Start the a amp ling puapa and sasple for the retired
tine,

4. Turn off tha puap and then the fan(e) when sampling ia
complete.

SAMPLE PfclSERVATlOX, CGKTAXtfZKJ, JttXDLlJKS, AND STORAGZ

3.1 filter aelection and collection device.
The filter selection and collection device for sample collection vill
depend upon which analytical methodology ia utilized.
a) KZOSH Method 7400: Phaae Contrtst Micrcecopy involve* -̂ sir.g a 0.8

to 1.2 'ua calluloae eeter aeaferane, 25 ma diaaetert 50 zx
conductive ccwl on catiette (aee Figure 3.1),

b) SPA Trar.faiiiion Electron Microscopy involvea vie ing a 25 ?r.
filter caaaatta with either a polycarbonate filter having a pore
aize £0.4 ua or mixed cellulose eater filter (MC2) having a pore
fixe <0.45 ua. Thl* caaeette includes an ext&niion cowl, a 5,0
ua KCZ backup filter/ to eerva ae a diffuaer, and a support pad
(see figure 3,2) .

3.2 Sasple Handling Procedures
1. Place a sasple label on the caaaatte indicating a ur.iqr-e aarplin:

number. Do not put e amp lino casaattaa in shirt or ceat pockata
ae the filter can pick up fibera, ERT uaea the original cacaettc
box to hold the eaaplee.

2. wrap the cassette individually in a plastic saaple bag. Each ba;
should be marked indicating saaple identification n'̂ iber, tctal
voluae, and date.

3. The wrapped sampling cassettes should be placed upright in a
rigid container to that the caasatte cap is on top and cassette
baia is en bottom. Use enough packing material to prev«n:
j catling or damage.. Xf possible, hand carry to lab.

4. Provide appropriate documentation with samples, i.e., chain cf
custody end requested analytical methodology. "
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Rational*

Indoor Sa&pling

Upwind/Background

Worsa caaa

If a work aita is a tingle- room,
dispart* 9 aa&pltra throughout
tht rooa.

If taa vorlctita contain* up to
9 room, plaet at laaat ena
aampltr in aach room.
If tha vorXaitt contains aora
than 5 rootta, atlact a rapraaant-
ativa •tapla of tha roo&a.
If outiida aoureaa ara auspactad,
daploy a mini&um of two
ai&ultanaoxiB upwind/background
aaaplas 30o apart from tha
pravailir.o; windlir.aa,
Obtain on* won* caaa atapla,
i.a., tggr««tiva itcpling
(optional).

Eatailiahaa rapra
aar.tativa A&splai
from a hovoganaou
araa.

vhath
ir.iccr asbaatoa
ccncar.trationa ar
cosing fr±a an c.
aida aaurca.

Vari'y »r.d
continually cor.fi
and docusant
aalaction of prop
lavala of workar
protaotion.
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5. Follow all 3A/QC raguiraaanta froa tha lab as vail as froa tha
PCM/TSM analytical aathodology, i.a., fiald blank, let blank
raguiraaanta.

4.0 INTERFERENCES AND POTENTIAL PROBLEMS

Flow ratas should not axcaad 16 L/ain dua to tha poaaibility of asbaitos
fibar disintagration upon contact with tha filtar.
4.1 KIOSH Method 7400, PCX (can ba found in Appandix A}.

Liaitationat 1. PCX cannot diftingxtiah aabaatoa froa r.onasbaatoi
fibars. All particlas aaating tha counting
critaria ara countad aa total aabestea fibars.

2. Fibar laai than 0.25 ua in langth will not ba
datactad by this aathod.

i. High lavali of non-fibraut duit partielaa say
obacura fibars in tha fiald of viaw and ir.craaai
tha dataetion li&it.

4.2 EPA'a TEM aathod (can ba found in Appandix B).
Liaitationai 1. High cor.cantrationa of background duet intarfar*

with fibar idantification.
3.0 EQUIPMENT

5.1 Eguipaant List - parsor.al flaaplir.g Punp
1. Parsonal sampling puap (ate. Gilian Paraonal saaplar).
2. Inart tubing with glass eytlona and ho»a barb.
3. Saapling caasattaa with conductiva cowl.
4. Appropriate aaabrana filtars.
s. Rotoeatars.
6. Whirlbags for catsattst.
7. Tools - s&all scraw drivars.
8. Saapla labali.
9. Air data shaats. §
10. Containar - to kaap saaplas upright. o

5.2 Eguipaant List - High Flow Puap §
1. High flow puap (ate. Oilian Aireon).
2. Ganarator or alactrieal outlat. o
3. Extanaion eorda. ~j

MDE 0002835
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4. ftotometeri,
5. Inert tubing - unless provided with puap.

.6. sampling caaaettee with conductive cowl.
7. Appropriate aanbrane filters.
8. Whirlbags for cassettes.
9. Sample labels.
10. Air data sheets.
11. Container » to Xaap samples upright.

6.0 RIAGIKTS

There art no reagents used in the itapling phaia or tfc* analytical ph&t*
of Aab«ttoi fiaipling.

7.0 PAOCEDUHZf

7.1 Field Prccadur*i - ?«rtonal Sampling Puap
1. chargt tht unit ior tna aaxiaun required tir« &« indicatad in f

ntnufacturtr1* manual.
2. Onca on-aita in th« elaan zone follow th« calibration prscadura

in Station 9.1-9.3.
3. Mobilize to tha »a=pling location.
4. 70 cat up tha iftapling train, attach ona end of tha Polyvir>yi

Chlorida (PVC) tubing (approx. 2 ft) to tha eacaatta bai«; atta
the other and of the tubing to tha inlet plug on tr.e P'ozip (aee
Figure 7.1), The atttcnnant batvean the caeaatte t&sa and the
tubing can best be achieved by using a hoie barb with cyclone.

5. Place the sampling puap 6 ft. above ground level (in tha
breathing zone) and in an irea that will not be affactad by
unuaual air flow. The eaaplina p'asp and caasatte can be placed
on a sturdy atrueture, attached to a dowel red or haojcad to an
object, i.e., fence.

«. Remove the caaaette cap from the axtenaion cowl (open facad) an
orient the caiaette perpendicular to the wind.

7. Adjuat the time on the pump. If the puap i» programmable turn
past the zero eark before letting the actual ti.-se.

8. Turn the punp on*
9. Record the following in A field logboofct

a. Date, tiae/ location (area or rcora), aanple idantification
number, and pump number,

b. flow rate and desired total sampling tiae.
10. Record weather data (i.e. ambient temperature, wind dirtetian,

windspeed, precipitation).

ABD 002 0077
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11. ChacX the puap at midpoint of the «aapiing paried if longer than
4 houn,

12. if a filtar darXana in apsaaranc* of if looae duet ia eeen in
tha filtar, a aecond laapla ahould be atartad.

13. At the and of tha saaplinf period, check tha fault button to
obtain pusp eaopling tiaa. (This indicataa vhathar or not tha
puap ran tha full prograai«ble tiaeapan) . Ba aura to orient the
casaatta in an upright poaitian to pravant fiber* frea falling
fro& tha filtar vnan thai vacuum ia ralaasad.

14. Racord tha puap run tiaa (finiah tisa ninua atart tiaa) ,
15. Parfora poat calibration proeadurai aa ahown in 5 act ion 9.0
16. Racord tha poat flow rata In a fiald logbook.
17. Raaova tha PVC tubing from tha sampling caaaatta. Still holding

tha oataatta upright, raplac« tha inlit plug on tha caaaatta
cap.

18. Placa tha outlat plug on tha caaaatta baaa.
19. aafar to Saction 3.2, Stapa 1-3 for »aspi« handling preoduraa.

7.2 fiald Proctduraa • High Flow Pump
Tha following inatruetiona ara for a Qllian Aircor, 92 o Constant High
Flow Air sar.plar and ia uaad for illuatrativa purpcsea; an a^ivalan:
high flow puap can ba uaad inataad.
1. Onca on-aita tha calibration is pvrforsad in tha clean zone,

Tha calibration procedural for paraonal tasplir.g pur.pa liired i:
Saction 9.1 ara aiao applicable to high velusaa sampling puapa.

2. Aftar calibrating tha high voluna §anplar, nobiliza to tha
aa&pllng location.

3. To aat up tha a ar.pl ing train, attach tha air in^aXa hca« to the
caaaatta baaa, ftaaova tht caaaatta cap. ?ha casaatta should b
poaitionad parpandicular to tha wind (S«« figura 7.2).

4. Turn tha ganarator on. Tha ganarator ahould ba placad 10 ft.
downwind froa tha a tap ling pu&p.

5. Record tha pu&pi cumulative) tiaa (if applicable).
6. Record tha following in a fiald logbooXt

a. Data, tiaa, location, laapla idantifieation nuabar, and pus
number.

b. Flow rata and cumulative time.
7. Record weather t wind apaad, arbient temperatura, wind

direction, and precipitation. >
a. Turn tha puap on. a

o
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^ 9. Check the puap at sa&pling midpoint if longer than 4 hour*.
10. At the end of the aaapling period, orient the caaaette up,

tha pump off.
11. Record the cumulative timo (if applicable).
12. Check tht flow rate at 0hown in section 9.0. The eampling cap

replaced before calibrating,
13. Record the post flow rate.
14. Reaove the tubing from tha MBplir.g caif«tta. Still holding tht

caasttt* upright, raplaet tht inltt plug on th« casietta cap and
tha outlat plug.on tha caasttta fc*§»,

19. Rafar to Station 3.2 atapa 1-5 for aeitpla handling procaduraa.
7,3 calibration Procaduraa

EPA/ZRT uiaa an alactronie calibrator for calibrating rotosatara and
pu&ps. Rafar to Saction 9.1-9,3 for calibration procaduras.

8.0 CALCULATIONS

8.1 Saapla voluma and flow rata
Tha aaapllr.g voluaaa era detarainad on tha baaia of hov i»ar,y fibira
naad to ba collaotad for raliabit maaaurenanta. Tharafora, one suit
aatiaata hov aany airborna fibara ttay ba in tha a&spling location.
Since tha concentration of airborne aeroaol contaainanta will have

"--' aoxa affect on tha aasple, tha following ia a auggaatad criteria to
aaiiat in aelecting a flow rat* baaed on raal-tine aeroaol r.oniter
readings in mg/»3.

Concentration Tlav Rata
1. lev raal-tisa monitor raadiagaj <6.0 rg/m3 11-15 t/r.in
2. Medium real-time monitor reading*: >6.0 ng/%3 7.5 L/ain
3. High real-tiaa monitor raadingat >10 »g/B3 2.5 lymin
a) PCX utilisaa flow rataa between 0.5 L/min and 16 L/r.ln. Sasplin;

tise ia adjusted to obtain optinum fiber loading on the filter.
A aaapling rata of 1 to 4 L/min for a hra ia appropriate in
non-dusty atmoapharea containing 0.1 fibar/cc. Dusty aucipnere:
l.o., araas with high levels of asbestos, require aaaller eaapla
volumes (<400 L) to obtain countable sanples. In auch cases,
take short, conaacutiva aampioa and average th« resulta ov«r the
total collaetion timo. rer'Oeeumontir.g epiaodic expoaurta, uaa
high flow rates (7 to 16 Vein) over ahortar saapling ti?«5, In
relatively olaan atmosphere* where targeted fiber concentrations
are mueh leas than 0.1 fiber/cc, u>« larger eaaple volur.ee (3,00
to 10,000 L) to achieve quantifiable loadings. Tax* cara,
however, not to overload the filter with background dcat. If >
SOI of tha fiber aurfaea is covered with particlee, t^e filter
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may be too overloaded to count and will bias th« atasurt.
coneantration. So not txcttd 0.5 ag total du»t leading o.
filter. >

b) IPA'B TEH reguires a minima voluae of 560 litari (I) and a
aaxiaua voluae of a ,100 L la ord«r to obtain an analytical
sensitivity of 0.005 structuras/cc. Tht optisal voluaa for TZM
ia 1200 L to 1ICO L. Thesa voluaa • ara deterained using a 230
oesh £X grid opening vith a 23-aa filtar caaaatta. Changes in
voluaa would ba naoaaaary if a 37-an filtar eaasetta ia utad
ainca tlu affaetiva traa of a 25 na (382 aq aa) and 37 aa (855 a
n) diffar. (fiaa Tafela 1 in tha TZM Mathedology, Appandix B.)

t.O QUALITY AfSURANC£/QUALXTY COKTHOt

Follow all QVQC raq^iireaanta liatad in tha analytical aathod.
Ganarally fiald blanXa ara raquirad for each aat of sa±pl«« or 1C% of tht
total ta&plaa, whichavar is graatar.
Tha laboratory analyzing tha aaapltf should dataraina tha lot blank
raquiraaar.ts* Thara should ba no lass than l lot blank par eattatta lot.
9.1 Calibrating a parsonal aaapling pusp with an slactronie calibrator.

1. Saa aanufacturar's manual for operational instructions.
2. Sat up tha calibration train as shown in rigura 9.1 uair.g a

aacpling puap, electronic calibrator, and a representative filti
oaasette. The aa&a lot aanpling caasatte used for sampling
should also ba ussd for calibrating,

3. To set up the calibration train, attach one and of the WC tubi.
(approx, 2 foot) to tht cassette base; attach the other- and of
the tubing to tht inlet plug on the puap, Another piece* of
tubing is attached froa tha eaaaatte cap to tha electronic
calibrator.

4. Turn tha slectronic calibrator and saapling puap on. Create ft
bubble at the bottoa of tha flow chaabar by pressing the bubbl*
initiats button. Tha bubble should rise to tha top of the flow
chamber, Aftar tha bubbls runs its course, tha flew rate ia
shown on tht LID display.

a. Turn tha flow adjust scrav or knob on tht puap until the desira
flov rata is attainad.

«. Perfora the oalibration 3 tiaaa until the deaired flow rate of
at is attained.
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9.2 Calibrating a .rotoaatar with an alaetrenic calibrator.
1. Saa aanufacturar'a aanual for dparatior.al instruction*.
2. sat up tha calibration train *« shown in rigura 9.2 using a

•aapling pusp, rotomatar, and alaotronic calibrator.
3. Aasaabla tha basa of tha flow aatar with tha scraw providad and

tightan in placa. Tha flow attar should ba aountad within to
vartical.

4. Turn tha alaotronio calibrator and saapling puap on.
5. Craata a bubbla at tha bettoa of tha flow chaabar by praising th<

bubbla initiata button. Tha bubbla aheuld riaa to tha top of th<
flow chaabar. Aftar tha bubbla runs its eoursa, tha flow rata i
ahovn on tha LID display.

6. Turn tha flow adjuat aerav ox knob on tha puap until tha daairad
flow rata is attainad.

7. Record tha alactronie etlibrator flov rata raiding and tha
corraapondin? rotosatar raading, indicata thaaa valuaa on tha
rotoaatar (atickar). Tha rotoaatar aheuld ba abla to work vithi
tha daairad flow ranga*

8. Parfora tha calibration 3 tiaaa until tha daairad flow rtta of >
31 ia attainad.

Cnca on aita, a aaoondary calibrator, i.a., retoaatar is used to
calibrata saapling puapt.

9.3 calibrating a aaapling puap Vith a rotcaatar.
1. Saa aanufacturar'a aanual for ftotoaatar'i Cperatienal

Instruct iona.
2. sat up tha calibration train as ahcwn in rigura 9.3 using a

rotoaatar, aaapling puap, tnd a raprasantativa aaapling eassattc
3. To aae up tha calibration train, attach ona and of tha pvc tubir

(approx. 2 ft) to tha oassatta baaa; attach tha othar and of ta<
tubing to tha inlat plug on tha puap, Ancthar piaca of tubing :
attachad froa tha caaaattt cap to tha rotonatar.

4. Aaaaabla tha baaa of tha flow aatar with tha scrav providad and
tightan in plaea. Tha flow aatar ahould ba aountad within 60
vartioal*

5. Turn the saapling puap on*
6. Turn tha flow adjuat aoraw (or knob) on tha parsor.al stapling

puap until tha float ball on tha rotoaatar is lined up with th<
pracalibratad flow rati valua. A atickar on tha rotor.ater shou
Indicata this valua.7. A varifioation of calibration ia ganarally praforr.ad cn-sita in
tha olaan iona iaaadiataly prior to cha aa&pling.
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10.0 DATA VALIDATION

PCM analysis doee not distinguish between asbeetos and non»aabestos
fibers, all fibere aeeting the criteria are counted, T£M analysis can
distinguish asbestos froa non-asbestos fiberst This method of analysis
should be used when the total fiber count is above the action level (or
level of concern) so as to determine whether the airborne fiber is of
asbestos origin.
Kots: The flow rate and tiae should be adjusted to obtain optiua fiber
loading on the filter.

11.0 HEALTH AUD 8AJWY ?'

When entering en unknown situation involving asbestos, a powsred air
purifying respirator (PAPR) (full face-piece) is necessary in conjunct!
with KEPA filter cartridges. See applicable regulations for action
level, PEL, TLV, ete. If previous saopling indicates asbestos
concentrations era below the action level, then E?A tevel 0 personal
protection is adequate.

12,0 as
U.S. Znvlronaental Protection Agency. Code of federal Regulations
Of* 763. July 1, 1987,

U.S. Environmental Protection Agency. Afibastos-Containir,g Material
in Schools; Final Rule and Notice. 52 TR 41826.
Occupational Safety and Health Adainistration. Code of federal
Regulations 29 cm 1910.1001. Washington, O.e. 1987.
occupational Safety and Health Administration. Code of Federal
Regulations 29 cm 1926.58. Washington, O.c. 1987.
National Institute for Occupational Safety and Health. NICSH Manua
of Analytical Method. Third Edition. 1987.
Turpin, Rodney. Generic Asbestos Air Monitoring Guide for Hazardoc
Sites. U.S. Invironmental Protection Agency Znvironaental Rasponst
Teas. January 1986.
U.S. Znvironaental Protection Agency, field Standard Operating
Procedures (M0>) #« Air surveillance, Office of Sser̂ eney and
Raaedial Response, Hazardous Response Support Division, £nvircnaent
Reeponse Teas. January 1988.
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